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occurred with a rising river, while in the flood of the present 
year the Mississippi had begun to fall from Cairo to Vicksburg 
before the most disastrous crevasses occurred. The Poin to 
Coupee levees protected the sugdr belt aiid were the most im-  
portant in the state of Louisiana, or in the etitire Mississippi 
system. The principal of these was the great Morganza levee, 
which was the first to go along the Pointe Coupce front; it 
was closely followed by numerous other breaks, and practically 
the entire parish was flooded, save sections protected by in- 
terior levees. The vast volume of water which escaped 
through the Pointe Coupee breaks c~used  a marked fall in the 
river below. The flooded area iu Louisiana was probably iiot 
less thau  5,000 square miles. The Austin crevasse overflowed 
about 10,000 acres of cleared laud in Mississippi, aiid on the 
Arkansas side of the river about 10,000 acres mere inuudated. 

below the danger line at  Louisville, Ky., 
and by the 23d it was again confined to its 

Ky. On the 9th a large part of' Joliustomn, 
Pa., was flooded. The excessive rainfit11 of the latter part of 
the month caused disastrous floods in north-central Tezis, morc 
especially aloiig the Triuitx River. - 2 

- QOPENING OF N A ~ O N .  
Lake superior.-Boats arrived and dc?pnrted from Dul utl, 

fiIitin., and M:wquette, Mich., during the latter part of the) 
mollth, and Mackinaw Straits, which were closed by ice on the J 
Ist, mere open to navigation on the 11th .  

Green ~ a y . - o n  the 11th the bay wits free of' ice as fiir 
could be seen from' Green Bay, Wis., and on the night, of this 
cl;tte tile lights a t  Grassy Island and Long Tail Poitlt were 
liglltetl for the first time this season. 

Saqtlt de Ste. Marie River.-Astenin barge arrived a t  Sault  de 
Ste. Marie, Micll., 20th ; this w a s  the first arrival of the seasOU. 

,lfissin.aippi Eiver.-The first t,liroiigh boat of the seas011 from 
tile south ;trrived at  Saint P;iul, Miun.,  24th. The first boat of 
the se;isoii 1)asssetl up the river a t  Dubuque, TO\r:t, on the iHt. 

MisaozLri River.-At Port Buford, X. Dak., the ice began 
to break 1111 on the sth,  and hy the 8th the river w;ls 
of ice. At Fort Pates, N. Ditk., the ice broke up oU the 
lnorrlitig of the 4th, and the river was clear of ice 0l1 the 
10tll. At Fort Sully, 5. Dnk., the river WRS clear of ice ou 
tile Gth, but the water was so low as to seriously illterfere 
with navig, A t' ion. 

- - 
ATMOSPHEBIC ELECTltICITY. 
-4 

()AUBORAS. 

Auroras were o b s e r v e d m u g  the month as follows: 7th, 
South Canisteo, N. Y. Sth, Fort Custer, Mont., and Green- 
ville, Pa. l l t h ,  South Canisteo, N. Y. 14th, Clinton, Iowa; 
Glasgow, Wis., and Rolling Green, Minn. 15th, Saint Vin- 
cent, Miun. lOth, Boston, Mass., and Eastport, Me. 17th, 
Fort Custer, Mont., and Glasgow, Wis. 224 Lyous, N. Y. 
24th, Berrien Springs, Mich. 2Gth, hliddleburgh, N. P. 27th, 
Oskaloosa, Iowa. 

Fort Custer, Mont., 8th : x faint auroral light was observed 
at 10.45 p. m., and lasted until 11.10 1). In. It was iu the 
form of a diffused light located 20O west of north. Another 
aurora was observed between 10.15 p. m. and 11.15 p. m., 

-17th. I t  consisted of au irregular pale arch of light in the 
northern sky, and rose to about altitude 45O. 

Saint Vincent, Minu. : a n  auroral display, consistiug of 
a pale diffused light, was observed from 9.40 p. m. to 
11.45 p. m., 1 5 t h ;  i t  extended from azimuth 195O to 240° aud 
to altitude loo. 

QTHUNDEE-STORMS. 

The more severe th-r-storms of the month are described 
nnder "Local storms.,' East of the Rocky Mountains thun- 
der-storms were reported in tlie greatest number of states aud 
territories, twenty-four, on the 9th; in  eighteen on the 27th; 
in seventeen on the Sth, 14th, 26th, and 30th; in from eleven 

to sixteen, inclusive, on the ad, 3 4  4th, 7th, 13tIi, 22d to 25th 
28th, and 29th; i n  from five to ten, illClUSiVe, O n  t he  Ist, 6 th '  
loth, 12th, and 15th to 21st; and in two on the 5th and 11th;  
TIlere were no dates on which thunder-storms did not 
enst of the Rocky Mouutains. 

East of the Rocky Mouutains thunder-storms mere reported 
on tlle greatest number of dates, twenty-four, in Texas; on 
llilleteen iu Michigan; on sixteen in Kausas; on from elevetl 
to fifteen, inclusive, in Arkausas, Florida, Illinois, LO\va, L ~ ~ -  
isiana, Miuuesota, Mississippi, Missouri, New York, North 
Carolina, Ohio, and Tennessee j and on from one to ten, inclusire, 
in Alabama, Counecticut, North Dakota, District of colum- 
bia, Georgia, Indiana, Iudian Territory, Kentucky, Maryland, 
hfttssachusetts, Montana, Nebraska, New Ihnpshi re ,  N~~ 
Jersey, Oregon, Pennsylviini;L, Rhode Island, South Carolina, 
South Dakota, Vermont, Virginia, West Virgiuia, and wis- 
consin. Jlelnwarc and Maine were the Only states irl which 
thuutler-storms were not reported during tho mouth. Wes t  of 
the Socky Morintiiius thnnder-storms were reported as fillows : 
Arizona, lst ,  loth, l l t h ,  Mth, 22d, and 23d; California 18th 
and 23d; Colorado, lst, 19th to  24th, 26th and 30th ; f(iaho, 
30th ; Nevada, 26th, 29th, nud 30th ; New Mexico, 15tl1, 16th 
18th to 21st, 24th, 27tIi, and 29th; Utah, 22d, 23d, an(] 24th f 
WaijI~ington, l l t h  and 26th; Wyoming, 1!)th, 21st, 22d, and 
30th. There mere no states or territories west of the Bocky 
Mountains in which thunder-storms were not reported. 

MISCELLANEOUS PHENOMENA. 

&pm. 
Rain on the 28th broke the drought which had prevailed in 

t h e  vicinity of Savannah, Ga., during the last three months. 
The long dronght in the  Bio Qrande Valley was broken by 
heavy rain onTiE17th. The prevailing drought in the vicinity 
of Key West, Fla., was beginning to be severely felt a t  the 
close of the month. Reports from Huron, S. Dak., state that 
the coutiuued dro ht was damaging sprouting g in, and that 
rain was badly n&ed in th a t  section. 8 

O H 4 g O S .  
Solar and lunar halos were reported in New England and  

the middle Atlantic states on twenty-four dates; 75 per cent. 
of the halos were attended on the first day, 71 per cent. were 
followed on the second day, and 67 per cent. were followed on 

the third day by rain or snow. I u  the south Atlantic stafes 
halos were reported on thirteen dates; 62 per cent. of the halos 
were attended on the first day, 70 per ceut. were followed on 
the second day, and 46 per cent. were followecl ou the th i rd  
day by rain. In  tlie Gulf' States halos were reported on thirteen 
dates; 62 per cent. of the hdos were attended on tho firs(, day,  
54 per cent. were followed on the second day, and 46 per cent. 
were followed on the third day by rain. In  the Mississippi 
and Ohio valleys halos were reported on twenty-three da tes ;  
74 per cent. of the halos were attended on the first day, 74 
per cent. were followed on the second day, and 65 per cent. 
were followed ou the third day by rain or snow. I n  the Lake 
region halos were reported on twenty-one dates; 67 per cent. 
of tlie halos were attended on the first day, 62 per cent. were 
followed on the second day, and 67 per cent. were followed on 
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the t h i rd  day by rain or ~ 1 1 0 ~ .  In tile Missouri VaIley halo 
were reported 011 eigliteeri dates; G 1  pereeiit. of the liitlos mer1 

on the first clay, and 61 C C I I ~ .  mere followed 01 
the second and third days by rain or snow. In the ltock: 
~ ~ u n t a i r l  and p1 ateit11 rcgions halos were reported on thirteei 
dates ; 38 per cent. of the halos wore attended 011 the first day 
a per cent. were fol lo~od 011 the ~econd day, and 38 per ceiit 
were fol]omed 011 the third day by rain or snow. On the Pacific 

halos mqre reported 011 thirteen dates; 38 per cent. of thc 
halos were attended 011 the first (liix, 38 per ceat. mere followec 
on the second day, a11d 54 per cent. were followed 011 the thirc 
day by ralll or SIIOW. IU NCW England and the middle Atliiu 
tic states, the Gulf States, m d  the Rocky Mouutain arid plitteni 

46 per cent .  of the ilalos occurred i u  a,drauce of, ail( 
54 per cent. fOllOWiug, lOW 1)reSSUre Storms. 111 the south At  
I s n t i c  states 62 per cent. of tlie h;llos occurred in advance of 
and 38 per cent. followiug, low pressure storms. In the Missis 
sippi and Ohio valleys 61 per cent. of the hal0,q occurred i r  
adrallce of, and 39 percent. following, low pressuro storms. 11 
the L a k e  reglon 57 per cent. of the halos occurred in advnnct 
of, and 43 per cent. following, ]OW pressure storms. In  tlif 
Missouri Valley 78 per cent. of the halos occurred in ndv;iucc 
of, and 22 per cent. following, low pressure storms. On tlit 
Pac i f ic  coast 15 per cent. of' the halos occurred i n  advance of 
and 85 per cent. following, low pressure storms. 

OPARHELIA. 
At Milmaultee, Wis., p a i l i a  were observed on the 1st a1 

9 a. Very briglit spots exhibiting the prismatic colors ap 
pared 011 each fiide, and equally distant about 200 from, the 
gun, and nearly in the zenith ma9 fiegment of a circle sliow 
ing the prismatic COlOI'Y, with the convex side towards the snn 
The parhelia lasted ulltil 10.30 a. m. On tho 1st high bit 
romet r ic  pressure and fair weather prevailed over tho region 
a b o u t  Milwaukee. No rain fell 011 the 2d. On tho 3d geiieral 
rain prev:tiled over t he  Lake region. At Chicago, Ill., par 
helia were observed at 9 1). in. of t h e  6th. A bright streak oi 
light extended about 5' on each side of tho moon arid a t  right 
angles On a line 1)arallel to the horizon were 
two spots, o!ie 011 either side of t h e  moon. The spots were 
emall and liigllly Colored, extlibitiug the prismatic colors, and 
lasted tibout one hour. 0 1 1  the 6th lligh barometric pressure 
and fair weather prevailed over this regiou, wliich coiiditioils 
were followed on the Gtli and 7th by general rain. 

the horizon. 

Q METEORS. 
Meteors of' unusn:d brilliancy were not reported during the 

month. Meteors mere reported a8 fOll01vs : lst, Rngby, Tellu. 
2d,potsdam, N. Y.; Eagle's Mere, Pa. 6tl1, Vevay, Ind.; Rugby, 
Term. Gth, State College, Pa. I l t l I ,  Vevay, Ind. ; Oliio State 
Univereity, Ohio. 13% Man tanem, Pla.; Nasliville and Rugby, 
Term, 16tl1, Detroit, Micll.; Cockrell, Ill. 17th,  Fort sully, 
B. D a k .  19th, Lacon, 111. ; Kallsas City, Eans. ; Kalarnazoo, 
Mich.; Oznrk, Moa 20th, Vevay, Ind. ; Barreu Creek Spriugs, 
Md. 21st, Raleigll, N. c. ; Ohio State University, Ohio. 22d, 
Leicester, Mass. 23d, Mount Angel, Oregon. 24th, Monti- 
cello, Iowa. 25tl1, Leicester, Mass. 28t11, Coopersburgh, pa. 
Wth, Mount Angel, Or on;  Taylor's Ranch, Utah. 

Rolling Green, Minu. 3d, Hampton, Iowa. Gth, Saint Vin- 
w ~ t ,  Minn. l l t h ,  Woonsocket, S. Dak. 14th arid lBth, 
areen Bay, Wis. 17th and 18th,  Webster, S. Dak. 23d, 
Powder River, Mont. 25th, Woonsocket, 5. Dak. 27th, 
Webster, S. Dak. 29tl1, Rolling Green, Minn. 

S a i n t  Vincent, Minn., 6th : the morning wae perfectly clear 
in the east, a n d m e m a r k a b l y  beautiful sunrise showed a 
mirage, or what might more properly be termed a ( 6  loolning.7, 
The ground, looking in an easterly direction, appeared to be 
lifted up several hundred Scot, and objects sUC]1 as trees, tela- 
m p h  poles, etc., were plainly brought to view which on other 
occasions would be entirely ShUt off by the illterveni1)g rise 
of ground. A small one-8tory house estimated to be twent,y- 

MIRAGE. 
Mirage mere ObNOrre 4 dl- tho month as follows: lst, 

o o 
o I o 
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'five miles distant was plainly visible, and the smoke issuing 
from tlie cliimney was also discernible. The phenomenon 
lasted from 8 a. m. to 9.30 a. IU., when tlie eastern slry became 
obscured mi th cirrus-stratus clouds. 

Green Bay, Wis. : a mirage was observed over the bay from 
2 1). m. to 4 p. m., 14th. The liorizon appeared much elevate&, 
haviug the appearance of a long slope, and long stretches of 
shore 011 both sides of the beg were risible. The bay seemed 
oiie vast ice field with occasioual stretches of clear water, 
altliougl~ i t  was open :ts far as the eye could reach with the 
'wsistmce of a good field-glass. A similiir mirage mas 0)- 
fierred 011 the followiiig day at about the same time, with the 
exception that there iil>peared to be more open water than on 
the previous day. 

PRAIRIE AND FOREST FIRES. 

Prairie fires were reported a t  Fort Sill, Ind. T., on the l l t h ,  
lGth, 28th, arid 29th; a t  Fort Buford, N. Dak., on tho loth, 
l l th ,  15th to 19tb, 29t11, and 30th; at Port Sully, S. Dak., on 
the loth, 12th, 13th, ant1 18tli; a t  Port Yates, S. Dak., on the 
14th; a t  Wolsey, S. Dak., on the 9th and 10th; and brush 
fires were reported a t  La Crosse, Wis., l l t h ,  12th, and 13th. 

Forest fires were reported near Plainfield, Conn., Concord, 
N. E., and Lakewood, N. J., 011 tlie 18th ; near Southport, N. 
C., from tho 12th to 16th; near Wilmiiigton, N. C., 12th; and 
near Rapid City, S. Dak., on the l l t h ,  l G t h ,  Selth, and 29th. 

Haverford College 8 bs&%tory, SUN Pa. (obserred by Prof. F. 
P. Leavenworth) : 
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Ilomnrks. 

Definition poor 
Definition ood. 
Dofinition k i r .  
Dofillition fnir. 
1)efinition poor; tliroo lnrge spots. 
Definition oor. 
Definition Eiir. all sinnil. 
Definition pn"; through clouds. 
Definition nir. 
Definition fiiir. 
Definition fiLir. 
Definition firir. 
Definition fair. 
Definition ood. 
Definition kir.  
Definition fnir. 
Dofinition poor. 
Definition poor. 
Dofinition fair. 
Definition poor. through clouds. 
Definition good.' 
Definition poor. 
Definition good. 

Definition ood. 
Dofinition %ir. 
Dofinition oor. 
Dofinition kir.  
Definition ood. 
Definition fnir. 
Defliiition fuir. 
Dollnitinn ood. 
Dofinition !no* all small. 
Definition fine.' 
Ucfinitioii fino. 
Definition good. 
Definition very poor. 
Definition fnir. small. 
Dofinition fair.' 
Dofinition fair. 
Dofinition oor. 
Dofinition L!r. 
Dcflnitioii fair. 
Definition poor. 
Definition good. 
Dofinition ood; small. 
Definition !no. 
Definition fnir. 



with a trail of' smaller spots coiiuectiiig them ; all mere uu- 
changed on the 30th, with clear disc ou May 1st. 

Mr. JO~III W. James, Riley, Ill. : none seen until 29th, then 
a group of small spots, about one-half day past sun's meridi;in. 

VERIFICATIONS. 

inany changes iintil the elid of the mouth. 
poor or 1;ickiug 011 4th, Stli, 9th, 13th, 23d, and 27th. 

served on tlie 12th aud 30th. 

Obserratious were 

H. D. Gowey, North Lewisburgh, Ohio: 81111 spots were ob- 

ering tlle second and third days in sdrauce. Such forecasts are 
optio~lal with the predicting oficer, and are ouly made whell 
clearly i u  the public interest, and cover, in  all ciwu?s? COusider- 
able arcas of country, and are riot confiued to localities. 

Perce1lt;iges of verifications of forec;istu made for second day 
in advance. Number of predictioiis made: weatlier, 86; tern- 
perature, 42. Percentages of verifications : weather, 86.9 ; 
temperature, 77.4. Weather and temperature combined, 84.3, 

No forecasts for seventy-two hours were made during tl1e 
mouth. 

oCAUTIONARY SIGNALS FOR APRIL, 1890. 
Statemcut showing percentages of justifications of wind sig- 

ials for tlic inoiitli of April, 1890 : 
& i d  eignak-(Ordered by Lieutenant Richard E. Tllomp- 

;on.) ?Eta1 uumber of siguals ordered, sixty niue ; justified 
w to velocity, wholly, forty-three, pitrtly, two; justified as to 
lirection, sixty-six. Of the signals ordered, fifty-five ivere 
:autiouary signals, of which thirty-four were wholly, and one 
)artIy justified, and fourteen were storin signals, of which nine 
were wliolly, aud one partly justified. Thirtyfour siguals were 
Irdered for easterly wiuds, of' which thirty-three mere justified, 
and thirty-five were ordered for westerly wind8, of which t]lirty- 

old-zonve signa2s.-(Ordered by Assistant Professor T. itus- 
were justified. Percentage ofjustifications, 68.0. 

"%tl number of' signals ordered, thirty-three; justified, 
thirteen. Percentage of justifications, 30.4. 
Percentages of vevijcatwns of weather and teniperature signab ?'eported by 

directors qf the various State Weather Smices  for April, 1830. 

In determining the month1 percent e of weather nnd tcmperature combined ths 
PRciRc coast stnLe8 are not incfuded. ,?he forecasts of tem ernture in districts'ena 
of the Rocky Mountnlns for April, 1% were mnde with rerercnce to the maximun 
tempernture done;  thnt is, a redictiod of warmer or cooler indicated thnt the mnxi 
mum temperaturo of the day ies i  nated would be higher or lower thnn the mnximun 
of the previous dny. %The rnonthqy percentnge of weathor and temperature combine' 
is determined by multip!ying the, percentage of weather by 6, and the percentnge c 
temperature by 4, and dividing their sum by IO. 

,PORECASTS FOR 48 HOURS IN ADVANCE. 

Connecticut.. ....................... 
Western New York ................. 78.9 
Enatern Pcnnsylvnnin .............. 78.0 
Wcstern Pennsylvania.. ............ 77.5 

Enstern New York.. ................ 78:: 

New Jersey ......................... 76.7 

U Appreciating the great importance that long time predic 
tions possess for the general public the Chiof Signal Officer ha  
authorized forecasts for forty-eight and seventy-two hours, COB 

Lower Michigan .................... 8 o . c  
I U per Michignn .................... 78.C 

I Minnenolc .......................... 80.; 
. d s c o n s i n  .......................... 78.1 

~ Iowa ................................ 80.; 
Knnsns ............................. 71.: 

...................... 
Kentucky ..................... 91.0 .................... 

iota ................... 

...................... ................... 84.9 8,.= ................. New New York Jersey ................... 187.5 86s 1 88.8 sc.., 
Ohio ........................ 

Michigi 
Minnes 
Missouri .................... .: 76.0 

............... .............. 

- - 
%TATE WEATHER SERVICES. 

[l'emperdrLre i n  degreea Fahrenheit; precipitation, including d e d  snow, i n  inches and hundredth.] 

The following extracts and summaries are republished from reports for April, 1890, of the  directors of the various 
state weather services : 

0 ALABAMA. 
Temperdure.-Highest monthly mean, 68.8, at Citronelle; lowest monthly 

mean, 61.6, at Valley Head; maximum, 89, at Wiggins, 16th; minimum, 31, 
at Elkmont, 4th and 11th; greatest local monthly ran e, 63, at Guntersville 
and Wi&ns; least locnl monthly range, 29, at Union ffprings. 

Precip'tat+n.-Greatest moiithly, 5.94, at Carrollton; least monthly, 1.20, 
at Mount Willing. 

Wind.-Prevailipg direction, southwest.-P. H. diel& Signal Corps, Au- 
bum, director. 

Temperature.-The the normal; maximum, 93, 

st Lead Hi l l ;  minimum, 33, at ozone. A number of stations reported light 
frost on thb 10th; no damage except to delicate I)lvts. 

fiecipitation.-l'he average a as 6.61 in excess of the normal of the past 
three yenrs; greatest monthly, 12.96, at Hot S p r i n g ;  least monthly, 6.71, at 
Lead Hill.-M. F. Locke, Commissioner of Agriculture, Little Rock, director; 
W. 8. Simons, Sergeant, Signal Corps. aaaistant. 

COLORADO. 
Temperalure.-The mean& about 0.6 below the normal; highest. monthly 

mean, 63.9, at Fruita; lowest monthly mean, 26.9, at Climax; maximum, 88, 
at Lamar, 11th; minimum, -3? at Climax, 8th; greatest local monthly range, 
69, at Thon; least local monthly range, 41, at Alma. 


